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(57)Abstract 

PURPOSE: To obtain a metal powder composition which can be used without lowering lubricity even at high 
forming temp, by incorporating a specific amount of a diamide lubricant which is a reaction product of a linear 
dicarboxylic acid, a monocarboxylic acid and a diamine, to an iron-based metal powder. 

CONSTITUTION: The metal powder composition containing iron-based metal powder and an amide lubricant in an 
amount of <15 wt.% is compacted in a die at <370° C, preferably about 150° C. The sintered metal member is 
produced by sintering the obtained green body. The amide lubricant mentioned above comprises the reaction 
products of about 10-30% 6-1 2C linear dicarboxylic acid, about 10-30% 10-22C monocarboxlic acid and about 40- 
80% diamine expressed by the formula (CH2)x (NH2)2 (x=2-6). This amide lubricants, e.g. the lubricants obtained 
from sebacic acid, stearic acid and ethylene diamine have a melting region that melting starts at least at about 
150° C. The lubricants are used in the amounts from 0.1 to about 1%, and the compacting process is preferably 
carried out at about 25-55 ton/inch2. 
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40 


(42.6) 


7.13 


157,300 


(11,059) 


79 




45 


(47.9) 


7.23 


168,528 


(11,849) 


82 



C7) 5 -2 7 1 70 9 

u 12 





50 


(53.2) 


7.29 


176,065 


(12,379) 


84 




55 


(58.5) 


7.31 


175,690 


(12,352) 


85 


475° F 


25 


(26.6) 


6.59 


98,597 


(6,932) 


58 


(246.1 °C) 


30 


(31.9) 


6.92 


130,274 


(9,159) 


71 




35 


(37.2) 


7.05 


148,318 


(10,428) 


75 




40 


(42.6) 


7.27 


159,208 


(11,193) 


80 




45 


(47.9) 


7.27 


171,762 


(12,076) 


82 




50 


(53.2) 


7.37 


182,494 


(12,831) 


85 




55 


(58. 5) 


7.37 


182,494 


(12.83r> 


84 


( ) \H<D% 




m&Mmj&Vxsi ipsi 







coo32] ^3 ic^mmcc o . 8 5wt%©* ^> * mm) 4 5 o tv^mc^xmmvmmzft-itcte 

t^^±itLtcQ 3. 0 5wt%©& (Hoeqanaes Cor m*™?. «* ©!£# t Sgr MBSff* L /cf£ C<DU. 

p. *6A^r#SAncorstee1 8 5 HP© Ktf*3 0^2050' F (1121'C) ©figr^ 

5S) , 4viX%<D~ v trjlffi^ (inco Corporation©^^ fc?7>*— T4»"CjSi^0fc. 

1 2 3) . 2wt%©- 1 0 0^ -,i/»»»5ts. 0. 45 [0 03 3] 

wt%©MIS, &J:C>*0. 5wt%OADVAWAX 

C^3) 4%©-^^rjl/. 2%©^. 0. 4 5%©MIS*sJ;O*0. 5%A ' 
DVAWAX immffim) 4 5 0 i9 3. 0 5%©ANCORSTEEL (9» 

bw) 8 5HP^a#*©araff*?g^3©^^ttg 



ttffiSBB 












Ctsi) 


(Kq/W ) 


(g/cc) 


(psi) 


(Kq/cm 2 ) 


(R. 




25 


(26.6) 


6.62 


158,400 


(11,137) 


87 




30 


(31.9) 


6.78 


176,810 


(12,431) 


90 




35 


(37.2) 


6.90 


185,930 


(13,072) 


94 




40 


(42.6) 


6.97 


195,390 


(13,737) 


95 




45 


(47.9) 


7.03 


196,509 


(13,816) 


96 




50 


(53.2) 


7.10 


199,080 


(13,997) 


97 




55 


(58.5) 


7.13 


199,031 


(13,993) 


97 


200° F 


25 


(26.6) 


6.70 


172 , 510 


(12,129) 


90 


(93.3 °C) 


30 


(31.9) 


6.88 


189,550 


(13,327) 


94 




35 


(37.2) 


6.99 


206,2 50 


(14,501) 


96 




40 


(42.6) 


7.09 


220,210 


(15,482) 


97 




45 


(47.9) 


7.15 


221,270 


(15,557) 


99 




50 


(53.2) 


7.17 


228,990 


(16,100) 


99 




55 


(58.5) 


7.20 


230,000 


(16,171) 


100 


300° F 


25 


(26.6) 


6.81 


183,350 


(12,891) 


91 


(148.9 °C) 


30 


(31.9) 


6.96 


203,500 


(14,307) 


96 




35 


(37.2) 


7.13 


228,140 


(16,040) 


97 




40 


(42.6) 


7.20 


243,270 


(17,104) 


99 




45 


(47.9) 


7.26 


230,560 


(16,210) 


99 




50 


(53.2) 


7.29 


242,500 


(17,049) 


101 




55 


(58.5) 


7.30 


243,990 


(17,154) 


101 


400° F 


25 


(26.6) 


6.82 


186,930 


(13,142) 


93 


(204.4 °C) 


30 


(31.9) 


7.06 


222,660 


(15,655) 


97 




35 


(37.2) 


7.16 


240,100 


(16,880) 


99 



13 



475° F 
(246.1 'C> 







(8) 






Wl 












14 


40 


(42.6) 


7.25 


259,690 


(18,047) 


101 


45 


(47.9) 


7.31 


266,100 


(18,709) 


101 


50 


(53.2) 


7.30 


252,240 


(17,734) 


101 


55 


(58.5) 


7.31 


266,640 


(18,747) 


102 


25 


(26.6) 


6.89 


196,740 


(13,832) 


94 


30 


(31.9) 


7.14 


236,800 


(16,649) 


98 


35 


(37.2) 


7.22 


243,320 


(17,107) 


100 


40 


(42.6) 


7.27 


255,360 


(17,954) 


100 


45 


(47.9) 


7.32 


246,150 


(17,306) 


100 


50 


(53.2) 


7.33 


248,270 


(17,455) 


101 


55 


(58.5) 


7.31 


246,660 


(17,342) 


102 



!¥ 5-271709 



( ) fowmmi*. SIBcfiflCHCXtsi <hpsi CDS - h ^(Dfftffffi. 



[0034114^ 1^9 6. 3 5wt%CD^^ (Hoeq 
anaes Corp. ft h A^"C£ ^Ancorsteel (SiifSS) 1 
0 0 0, A 1 0 0 0 K 2wt%£>- 1 0 0^ yis A <Dm 
«95K, 0. 9vft%<DM$8. 0. 7 5wt%<DADVAWA 

x (mmm) 450 i0S^»©^'j->^j:c;* 

C*4) miBEEIgUttM&fa ( 9 6. 35%C)A1 000, 2%c^P, 0 
. 9%®«*fl&CX0. 7 5^©ADVAWAX (35t»tt«) 45 0) 



SW % Chft©KRmi2 0 5 0° F ( 1 1 2 1 °C) <D 
[003 5] 



3 0 



4 0 



5 0 



JPEEfiSJB 








mm 




















CO 














* B 


6.73 


6.65 


6.83 


6.73 


7.06 


7.00 


200(93.3) 


6.89 


6.80 


7.08 


6.99 


7.15 


7.07 


300(148.9) 


7.01 


6.91 


7.16 


7.08 


7.18 


7.13 


400(204.4) 


7.01 


6.92 


7.13 


7.09 


7.14 


7.11 



[0 03 6J JROfl-l,;^ SfrfcMEJ^UfcSlW** 



W) D ) . B?i£CD*I^ (Ancorsteel (S&iSffi) 1 0 
00 + 2%Cu+0. 9%5M&+0. 75%ADVAW 

ax (fi»s«) 4 5 0) ccoi^ra^^EE^iaKr 

[003 7] 



C3i 5) iSKUBeUfcig^ft (A 1 0 00 + 2%Ofif+0. 9%0DM#S- 
0. 7 5%<DADVAWAX (9MHI) 4 5 0 ) <D&Mm 0^ ( tsi) 



30 

(31.9Kg/W) 



40 
(42.6K ! y / nim 2 ) 



5 0 

(53.2Kq/W) 



(9) ^¥5 -2 7 1 70 9 



: ° F 

CO 


JE*7 (tsi) 
(Kq/W) 


f£fj (tsi) 
(iCq/mm 2 ) 


EEt) (tsi) 
'( Kq/W ) 




2.49 


3.15 


3.34 




(2.65) 


C3.35) 


(3.35) 


200 


2.03 


2.07 


2.16 


(93.3) 


(2-16) 


(2.20) 


(2.30) 


300 


1.81 


2.01 


2.12 


(148.9) 


(1-92) 


(2-14) 


(2.25) 


400 


2.05 


2.25 


2.14 


(204.4) 


C2.18) 


C2.39) 


(2.28) 



cisma] ¥jS4^i o^6b *miE?immi 

[ffiiEttmwmz ] mmm [0029] 
[miEMmms^] 0029 * 

1) 9 9 %©Ancorsteel (lig^) 460 0V, 0 . 5 %<DHf8. 
0. 5%OADVAWAX (.&mi&M) 4 5 0^6^^SP^JE«IL/c2l^©^ 
(e/cc) i4^U->^ ( P si) 







3 0 




40 




5 0 




(42.2Kq/W ) 


(56.2Kq/W) 


(70.3Ka^mm I ) 
















F 












mm. 


CO 




(KqXcm 2 ) 




(Kq/cm 1 ) 




(Kq/cm 2 ) 




6.71 


1430 


6.90 


1790 


7.06 


2100 






(100.5) 




(125.8) 




(147.6) 


200 


6.74 


1810 


7.00 


2350 


7.19 


2900 


(93.3) 




(127.3) 




(165.2) 




(203.9) 


300 


6.79 


2400 


7.03 


3100 


7.25 


3850 


(148.9) 




(168.7) 




(218.0) 




(270.7) 


400 


6.84 


3520 


7.08 


4400 


7.25 


5070 


(204.4) 




(247.5) 




(309.6) 




(356.5) 


475 


6.87 


4320 


7.15 


5440 


7.31 


6090 


(246.1) 




(303.7) 




(382.5) 




f 428.2^ 


( ) ftcommte, m&mzi&v tsi ± P si 


COS- h)V&^(D&&m o 



[ffljEWmJMg^S] 0 03 1 * [0 03 1 ] 

C^2D 9 9%OANC0R5TEEL (a»ffl«) 4 6 0 0 V, 0. 5%OADV 
AW AX (9MA*) 4 5 0, 0. 5 %<DJ|£&#> 6^^Sr H 1JEffiS^ICD^ii 



MK. (tsi) CKq/mm 2 ) (g/cc) (psi) (Kq/cm* ) (R g ) 

25 ( 35.2 ) 6.36 78,900 (5,547) 49 

30 ( 42.2 ) 6.64 96,690 (6,798) 61 



CIO) 



^PfFP5 - 2 7 1 7 0 9 





35 


(49.2) 


6.83 


111,670 


(7,851) 


67 




40 


(56.2) 


6.95 


122,749 


(8,630) 


72 




45 


(63.3) 


7.03 


135,802 


(9,548) 


75 




50 


(70.3) 


7.10 


139,233 


(9,789) 


77 




55 


CZZJ) 


7.17 


149,492 


(10,510) 


79 


zUU F 


25 


(35.2) 


6,55 


94,647 


(6,654) 


56 


(93.3 °C) 


30 


(42.2) 


6.79 


112,044 


(7,877) 


65 




35 


(49.2) 


6.95 


126,339 


(8,882) 


72 




40 


(56.2) 


7.04 


135,394 


(9,519) 


75 




45 


(63.3) 


7.12 


148,230 


(10,422) 


79 




50 


(70.3) 


7.21 


155,297 


(10,918) 


81 




55 


(77.3) 


7.27 


161, 581 


(11,360) 


82 


300° F 


25 


(35.2) 


6.60 


98,064 


(6,895) 


58 


C148.9 °C) 


30 


(42.2) 


6.78 


115,698 


(8,134) 


65 




35 


(49.2) 


6.96 


134,287 


(9,441) 


71 




40 


(56.2) 


7.07 


146,293 


(10,285) 


75 




45 


(63.3) 


7.23 


162 , 314 


(11,412) 


81 




50 


(70.3) 


7.26 


164,591 


(11, 572) 


82 




55 


(77.3) 


7.32 


170,721 


(12,003) 


84 


400° F 


25 


(35.2) 


6.63 


103,920 


(7,306) 


61 


(204.4 °C) 


30 


(42.2) 


6.83 


122 , 536 


(8, 615) 


67 




35 


(49.2) 


6.99 


138,180 


(9, 715) 


74 




40 


(56.2) 


7.13 


157,300 


(11,059) 


79 




45 


(63.3) 


7.23 


168,528 


(U , 849) 


82 




50 


(70.3) 


7.29 


176,065 


(12 , 379) 


84 




55 


(77.3) 


7.31 


175,690 


(12 , 352) 


85 


475° F 


25 


(35^2) 


6.59 


98,597 


(6,932) 


58 


C246.1 °C> 


30 


(42.2) 


6.92 


130,274 


(9,159) 


71 




35 


(49.2) 


7.05 


148,318 


(10,428) 


75 




40 


(56.2) 


7.27 


159,208 


(11,193) 


80 




45 


(63.3) 


7.27 


171,762 


(12,076) 


82 




50 


(70.3) 


7.37 


182,494 


(12,831) 


85 




55 


(77.3) 


7.37 


182,494 


(12,831) 


84- 



c»iE»*«H«] mm 

[*E2MWIg«] 0 0 3 3 

C3t3) 



* [0 03 3] 
4%<D~<9*)\, % 2%<DM, 0. 4 5%©HI8fc<£a f 0. 5%A 
DVAWAX (mmW) 45 0 £9 3. 0 5%©ANCORSTEEL (£«* 

mm) 8 5 Hpmm®j£<DUMKmm^<Dffi&mi±m 



UUBEfiBB 

urn 



(tsi) (Kg/W) 



(g/cc) 



(psi) (Kg/gifl 



(Rb ) 



25 


(35.2) 


6.62 


158,400 


(11,137) 


87 


30 


(42.2) 


6.78 


176,810 


(12,431) 


90 


35 


(49.2) 


6.90 


185,930 


(13,072) 


94 



*SM¥ 5 -2 7 1 70 9 





40 


(56.2) 


6.97 


195,390 


(13,737) 


95 




45 


(63.3) 


7.03 


196,509 


(13,816) 


96 




50 


(70.3) 


7.10 


199,080 


(13,997) 


97 




55 


(77.3) 


7.13 


199,031 


(13,993) 


97 


ZUU r 


25 


(35.2) 


6.70 


172 , 510 


(12,129) 


90 


(93.3 °C) 


30 


(42.2) 


6.88 


189,550 


(13,327) 


94 




35 


(49.2) 


6.99 


206,250 


(14,501) 


96 




40 


(56.2) 


7.09 


220,210 


(15,482) 


97 




45 


(63.3) 


7.15 


221,270 


(15,557) 


99 




50 


(70.3) 


7.17 


228,990 


(16,100) 


99 




55 


(77.3) 


7.20 


230,000 


(16,171) 


100 


300° F 


25 


(35.2) 


6.81 


183,350 


(12,891) 


91 


(148.9 °C) 


30 


(42.2) 


6.96 


203,500 


(14 , 307) 


96 




35 


(49.2) 


7.13 


228,140 


(16,040) 


97 




40 


(56.2) 


7.20 


243,270 


(17,104) 


99 




45 


(63.3) 


7.26 


230,560 


(16 , 210) 


99 




50 


(70.3) 


7.29 


242 , 500 


(17,049) 


101 




55 


(77.3) 


7.30 


243,990 


(17,154) 


101 


400° F 


25 


(35.2) 


6.82 


186,930 


(13,142) 


93 


(204.4 •C) 


30 


(42.2) 


7.06 


222,660 


(15,655) 


97 




35 


(49.2) 


7.16 


240,100 


(16 , 880) 


99 




40 


(56.2) 


7.25 


259,690 


(18 , 047) 


101 




45 


(63.3) 


7.31 


266,100 


(18,709) 


101 




50 


(70.3) 


7.30 


252,240 


(17,734) 


101 




55 


(77.3) 


7.31 


266,640 


(18,747) 


102 


475° F 


25 


(35.2) 


6.89 


196,740 


(13,832) 


94 


(246.1 °C> 


30 


(42.2) 


7.14 


236,800 


(16,649) 


98 




35 


(49.2) 


7.22 


243,320 


(17,107) 


100 




40 


(56.2) 


7.27 


255,360 


(17,954) 


100 




45 


(63.3) 


7.32 


246,150 


(17,306) 


100 




50 


(70.3) 


7.33 


248,270 


(17,455) 


101 




55 


(77.3) 


7.31 


246,660 


(17,342) 


102 



( 



lM>Ettm3%B%] 0 0 3 5 * [0035] 

C3I4) mSUEtiSLtcM&to (9 6. 3 5%©A 1 0 00. 2%<DM. 0 
• 9%®&i8RV0. 7 5%©ADVAWAX (IfiiffiS) 45 0) 



. ftUE.f$.Bl£t) (ts-n 

3 0 4 0 5 0 
(42.2KQ/W:) (56.2Kq/mni') ( 70. 3Kg/W •) 

imemm mm mm® ?v-> im® 

CO 



9V M 6.73 

200(93.3) 6.89 

300(148.9) 7.01 

400(204.4) 7.01 

[JlMEJ«k®B«] 0 03 7 * [003 7] 

C3t5) m$EE$iUtcm&%iJ (Al 0 00 + 2%<Di3+0. 9%<DHIS + 
0. 7 5%<?)ADVAWAX (Sftjfttt) 4 5 0 ) <Z>«iftIR9^;*7 (tsi) 





30 


40 


5 0 




(42.2Kcu^'mni 2 ) 


(56.2KQ/W) 


(70.3KO/W) 










as : 0 F 


JE* (tsi) 


JE* (tsi) 


11^7 (tsi) 


CO 


(Kq/W ) 


( Kq/mm 2 ) 


(KqXmm 2 ) 


51- m . 


2.49 


3.15 


3.34 




(3.50) 


(4.43) 


(4.70) 


200 


2.03 


2.07 


2.16 


(93.3) 


(2.85) 


(2.91) 


(3.04) 


300 


1.81 


2.01 


2.12 


C148.9) 


(2.54) 


(2.83) 


(2.98) 


400 


2.05 


2.25 


2.14 


(204.4) 


(2.88) 


(3.16) 


(3.01) 



(12) 



5-271709 



6.65 
6.80 
6.91 
6.92 



6.83 
7.08 
7.16 
7.13 



6.73 7.06 

6.99 7.15 

7.08 7.18 

7.09 7 14 



7.00 
7.07 
7.13 

7 11 



